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Abstract
 
This study was conducted to examine the effect of dietary 1.02% sodium phytate
 
on growth, relative weights of tissues, serum cholesterol, liver triglyceride and
 
hepatic aminopyrine N-demethylase activity in rats fed a casein-or amino acid-
based diet with or without 0.07% 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane(DDT)
for 13 days. Dietary DDT and the amino acid-based diet generally suppressed
 
growth rate and food intake. These protein-related effects were significantly
 
alleviated by the administration of dietary phytate. Liver weight, which was
 
generally suppressed by phytate intake,was markedly elevated by DDT intake. In
 
the rats fed diets without DDT, the amino acid-based diet reduced liver weight
 
regardless of dietary phytate intake. Dietary DDT and the amino acid-based diet
 
elevated testis weight and lowered adipose tissue weight. However, the present
 
dietary manipulation had no effect on kidney weight. Dietary DDT significantly
 
elevated serum cholesterol and liver triglyceride levels, as well as the hepatic
 
activity of aminopyrine N-demethylase. This enhancement of serum cholesterol
 
level and hepatic activity of aminopyrine N-demethylase by DDT was especially
 
prominent in rats fed the amino acid-based diet. Dietary DDT enhanced,whereas
 
the amino acid-based diet reduced liver triglyceride levels. Dietary phytate
 
depressed the liver triglyceride levels regardless of DDT intake,but only in rats fed
 
the casein-based diet. This study suggests that some effects of DDT intake might
 
be potentiated by the amino acid-based diet and some effects reliant on protein
 










































































































































































Table 1 Composition of basal diets
 
Ingredients  Casein  Amino acid mixture
 
g/kg diet Casein? 200 －
Amino acid mixture? － 200
 
L-Cystine? 3 －
Sucrose  500  503
 
Potato starch  150  150
 
Corn oil  50  50
 
Cellulose powder  50  50
 
Mineral mixture? 35  35
 
Vitamin mixture? 10  10
 
Choline bitartrate  2  2
?Casein (Wako Pure Chemicals Co.,Ltd.,Osaka,Japan)
?Composition of an amino acid mixture that simulated
 
casein is shown in Table 2. The mixture was made
 
isonitrogenous with the casein diet by the addition of a
 
small amount of sucrose(see Table 2). This composition
 
includes L-cystine addition to the diet.
?It is decided to recommended L-cystine at 3g/kg diet as the
 
supplement to the AIN-93G rodent diet.
?Mineral and vitamin mixtures for AIN-93 rodent diet.
Table 2 Composition of the amino acid mixture?






























L-Aspartic acid  60.05
 








Sucrose? to make 1kg
?All amino acids were crystallized.
?Sucrose was added to balance the nitrogen concentration
 
















































Figure 1 Effect of dietary 1.02% sodium phytate on growth (A)and food intake(B)in rats fed casein or
 
the amino acid mixture based diets with or without 0.07% DDT for 13 days. Values are
 
presented as mean±SEM (n＝5). Values with different letters are significantly different(p＜
0.05) as determined by 3-way ANOVA and post hoc Duncan multiple range test. Normal
 
indicates the diets without DDT;DDT,0.07%DDT diets;casein,casein based diets;＋phytate,
casein based diet containing 1.02% sodium phytate diet;Amino acid mix., amino acid based
 
diet;＋phytate,amino acid based diet containing 1.02% sodium phytate.
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 Table 3 Effect of dietary 1.02% sodium phytate on relative weights of liver,kidney,testis and adipose
 




Group  Liver wt. Kidney wt. Testis wt. Epidydimal  Perirenal  Total




Casein  4.27±0.14? 0.949±0.020  0.909±0.008? 0.959±0.056? 1.132±0.056? 2.091±0.122?
＋Phyate  4.01±0.10? 0.891±0.070  0.925±0.027? 0.915±0.054?? 1.022±0.086? 1.937±0.122?
Amino acid mixture  3.41±0.06? 0.937±0.015  1.102±0.044?? 0.728±0.072?? 0.609±0.111?? 1.337±0.056?
＋Phytate  3.45±0.08? 0.919±0.028  1.002±0.043?? 0.816±0.106?? 0.777±0.056?? 1.593±0.188?
DDT
 
Casein  5.71±0.11?? 0.954±0.023  0.951±0.027? 0.726±0.037?? 0.739±0.052? 1.465±0.066?
＋Phyate  5.38±0.11? 0.983±0.028  1.009±0.023? 0.736±0.048?? 0.680±0.076?? 1.417±0.120?
Amino acid mixture  5.81±0.11? 0.982±0.009  1.280±0.081? 0.553±0.097? 0.408±0.157? 0.961±0.253?
＋Phytate  5.21±0.19? 0.966±0.018  1.141±0.008? 0.593±0.036? 0.567±0.087?? 1.160±0.102?
Significant effect as determined by 3-way ANOVA
 
Protein source  0.0001  NS  0.0000  0.0020  0.0001  0.0002
 
Phytate  0.0013  NS  NS  NS  NS  NS
 
DDT  0.0000  NS  0.0009  0.0002  0.0002  0.0001
 
Protein source×Phytate  NS  NS  0.0141  NS  NS  NS
 
Protein source×DDT  0.0002  NS  NS  NS  NS  NS
 
Phytate×DDT  0.0387  NS  NS  NS  NS  NS
 
Protein source×Phytate×DDT  NS  NS  NS  NS  NS  NS
?Values are means±SEM (n＝5). Values with different letters are significantly different(p＜0.05)as determined by Duncan’s
 
multiple-range test.
Table 4 Effect of dietary 1.02% sodium phytate on serum cholesterol, liver triglyceride and hepatic
 
aminopyrine N-demethylase activity in rats fed casein or the amino acid mixture based diets
 
with or without 0.07% DDT for 13 days?
Group  Serum cholesterol  Liver triglyceride  Hepatic aminopyrine N-demethylase activity
 
mmol/L μmol/g tissue μmol/100g body wt. μmol/12mins/g tissue μmol/12mins/100g bodywt.
Normal
 
Casein  3.48±0.21?? 75.3±7.9? 324±40? 1.12±0.08? 4.8±0.3?
＋Phyate  3.13±0.20?? 43.0±2.8?? 172±10? 1.12±0.10? 4.5±0.3?
Amino acid mixture  2.95±0.18?? 50.3±3.4? 171±11? 1.18±0.05? 4.0±0.2?
＋Phytate  2.80±0.23? 47.2±1.4?? 162±4? 1.16±0.05? 4.0±0.1?
DDT
 
Casein  3.74±0.26? 110.1±10.7? 632±71? 2.28±0.19? 13.0±1.0?
＋Phyate  3.62±0.08? 66.6±4.4?? 357±18? 2.71±0.18?? 14.6±1.0??
Amino acid mixture  4.02±0.19? 72.3±4.2? 421±31? 3.51±0.12? 20.4±0.6?
＋Phytate  3.91±0.15? 70.3±5.4? 367±33? 3.20±0.11? 16.7±1.0?
Significant effect as determined by 3-way ANOVA
 
Protein source  NS  0.0019  0.0006  0.0000  0.0001
 
Phytate  NS  0.0000  0.0000  NS  NS
 
DDT  0.0000  0.0000  0.0000  0.0000  0.0000
 
Protein source×Phytate  NS  0.0001  0.0006  0.0363  0.0131
 
Protein source×DDT  0.0139  NS  NS  0.0001  0.0000
 
Phytate×DDT  NS  NS  NS  NS  NS
 
Protein source×Phytate×DDT  NS  NS  NS  0.0476  0.0071
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